With increases in grain harvests in 2015, which reached 209 million tons, 8.2% above the previous harvest, and the high export rate, sufficient to balance the drop of grain prices in the same year, it is notorious that agribusiness growth in Brazil comes against the current context of economic and political crisis in the country. In this sense, the present article addressed the relationship between the growth in the production of one of the most profitable commodities in Brazil, soybean, and its logistical impacts in the current export infrastructure, also considering new possibilities for the export of these grains through the north region gates of Brazil. The research was discussed focusing on the possibility of transferring part of the soybean export demand from the southeast and south regions, currently operating with overload of its port capacity, to the north region, seeking to reduce costs, improve the quality of transportation and expansion of export capacity. A bibliographic survey was conducted to characterize the growth of commodity production in Brazil and the imbalance of the transport matrix for export, relating the excess of demand of Santos and Paranaguá to the current operational bottlenecks and analyzing the North Arc as a new option for grain exports. In addition, through a qualitative analysis, a diagnosis of the ports of Pará with the potential to surplus soybean demand was conducted. The results showed the current operational context of the north and northern ports of Brazil, the main ISSN: 16799844 -InterSciencePlace -International Scientific Journal Páginas 117 de 160 opportunities for commodities outflow and the major infrastructure bottlenecks that the region faces in order to expand its capacity and meet the high demand.
Introduction
The notorious growth in agribusiness in Brazil comes against the current context of economic and political crisis (CANAL RURAL, 2016) . After increases in 2015, the grain harvest reached the mark of 209 million tons, 8.2% above the previous harvest; Export index high enough to counteract the fall in the price of the grain commodity in the same year (PORTAL BRASIL, 2015) . Driven by grain production, agribusiness faces the need to adapt to the country's structural difficulties; The produced volume grows and exerts pressure on the transport infrastructure, unable to support such scale (NET, 2013) .
The national production of the largest volume of grain (Central-West) is mostly drained through the transport network of the Southeastern region of Brazil, whose articulations of port access roads present very adverse conditions. Not only the road network is inadequate, but also the saturation of exportation ports, whose quality service capacity is lower than the current demand, generating queues of trucks and ships, according to Antaq (2016) .
The Ministry of Agriculture (2016) points out that, in this scenario, an alternative route that proves to be viable and is target of investment planning in infrastructure, is the outflow of other regions of equal or lesser proximity, such as North Arc, a region that Extends from Rondônia to Bahia. Signing as one of the main flow corridors, North Arc carried out 20% of total shipments in the country in 2015, 54% higher than in 2014 (MINISTÉRIO DA AGRICULTURA, 2016) . Due to the continental dimensions of Brazil, economies with logistics can represent a competitive differential of sustainability and growth to agribusiness, especially for productive areas far from the exit ports.
The reduction of logistical costs of exporting through new routes is fundamental to sustain the competitiveness of national grain production while facing countries such as the United States and India, which, along with Brazil, lead the world production of soybeans (CONAB, 2016) . In this context, the objective of this work is to diagnose the situation of the ports of the state of Pará, that present vocation for exportation of soybeans, identifying operational indicators and, in view of the logistical failures in the current outflow, to analyze their capacity to receive part of the exceeding demand of the main exportation ports, leading to a reduction in the associated logistics costs, generated by the better distribution of demand between the ports of North and South.
Theoretical Framework

The expansion of grain production in Brazil
Brazil is the second largest producer of soybeans in the world, only behind North American harvest, with a production corresponding to 95.631 million tons in 2015, of which 42.5 million were destined for domestic consumption and the rest, exported in the form of grains and other soybean derivatives (NAÇÕES UNIDAS BRASIL, 2016).
The soybeans production is concentrated in the states of the Center-South portion, the State of Mato Grosso leads the production ranking, responsible for about 27% of the national production, followed by the State of Paraná (17.8% of the total) and Rio Grande do Sul (16.9%), according to Embrapa (2016) .
The agribusiness trade balance currently accounts for 46.2% of Brazil's commercial revenue, the highest share of agribusiness since the beginning of the historical series (AGÊNCIA ESTADO, 2016) . Notably, the soybean complex (bran, oil and soybean) is the most prominent product in the Gross Production Value (VPB); every year, national agriculture reaches new levels in grain production; In 2017, production is estimated to reach 210.3 million tons, 1.3% above the previous harvest (PORTAL BRASIL, 2016) .
In this agribusiness expansion scenario, the promotion of infrastructure should keep pace with production, adding competitiveness to the national product against large competitors in the world grain market. Despite the enormous weight of domestic production, facts such as structural constraints such as poor distribution in the transportation matrix, exportation focus in congested ports and inability to meet exceeding demand in the north of the country, direct up to 29% to 34% of the price of grain sales for freight costs (EMBRAPA, 2012).
The logistics of soy and excessive demand in the current exportation ports
The deficiency in the brazilian transport matrix negatively affects the trade balance, reducing the international competitiveness of exported products, especially low value-added goods such as grain commodities. The gap between the grain farmer and the outlets is a considerable constraint on the development of production and the need to use road transport over long distances generates high freight costs, which can account for up to 30% of production revenue, according to distance (EMBRAPA, 2012) .
Responsible for 81% of Brazil's grain production, the ports of the CenterSouth region contribute greatly to the high logistics costs for the producer. There are 10 main corridors of the Mato Grosso production's outflow, of which the ports of Santos (SP), Paranaguá (PR) and Rio Grande (RS) accounted for 68% of exports in the 2014/2015 harvest, when soybean exports reached 61.5 million tons, according to the Ministry of Agriculture (2015) . In this context, the most representative ports in grain movement were Santos (17.5), Paranaguá (13.8) and Rio Grande (10.8). Table   1 shows that, for the main ports of soybean flow, the product has a great impact on the exports of each port operation. The access corridors to the Santos and Paranaguá ports represent the best outflow structure in the country. The transport bottlenecks are mainly the need of revitalization of highways, the existence of tolls and slow urban traffic, that, along with the difficulties of port operation, generate the need to reduce demand, in order to improve operational indicators that have a greater impact on freight costs for producers, such as waiting for mooring and operation (LOTO & GOMES, 2005) .
In Santos, soybeans and derivatives are the most traded product, accounting for 20.3% of export operations (PORTO DE SANTOS, 2017) . In Paranaguá, the soybean representativeness is even greater, accounting for 78% of port export activities. The ports, however, face significant logistical difficulties, given the high numbers of demand for general product outlets (ANTAQ, 2017). Table 2 shows indicators related to the logistic difficulty in the main export ports. Source: Antaq (2017).
North Region as an otion: reduction of logistics costs
Logistics is considered one of the major challenges for grain producers in Mato Grosso, given the distance to the main exportation ports in Brazil (GLOBO RURAL, 2016). Therefore, the alternative route to the flow of production by the North region appears as a viable solution. The highlight is the several logistic corridors located in the North Arc, specifically in Pará, which operates so that the grains originated in the north of Mato Grosso follow to the north of Brazil, crossing the State by the BR-163, to a transhipment terminal in Miritituba district, municipality of Itaituba, where the product is shipped on ferries that leads to Barcarena, traveling more than 1,000 km in river distance. The Barcarena terminal, in the Metropolitan Region of Belém, receives river barges and trucks with soy, making it possible to export through a shorter route to international markets such as Asia and Europe (AGROESTE, 2014).
As shown in Table 3 , starting from Sorriso-MT, one of the states's largest soybean producer, the freight cost per ton becomes much lower towards Miritituba-PA, in detriment of the Santos and Paranaguá ports, so that, transporting 10 thousand tons of the grain, for example, would represent an economy of R$ 600,000.00 and R$ 300,000.00, respectively. 
Methodology
The present paper aimed to diagnose the current situation of the main ports identified as options for exporting soybeans through Pará, seeking to base future work on reallocation of Brazil's surplus demand for grain export to the ports of the State, Table 4 shows data from the ports of CDP, vocation of goods and soybean movement in relation to total movement. analyze the capacity of the ports, the occupancy rate indicator (%) was used, which demonstrates the percentage of use of cradles for operations. Table 5 presents this indicator for the analyzed ports. From the low numbers of occupancy rate, it is possible to note the idleness of the berth of soybeans handling, indicating the opportunity to increase the demand for outlets for exportation at these ports, in order to increase their profitability and reduce the distances between the Soybean production centers and outflow. Table 6 presents a comparative scheme between the ports of the North and Center-South of the country, considering the routes between the production center, based in Sorriso (MT), and these ports as outflow points. It is possible to observe the relative decrease of distance of the routes to the North, allowing to infer that, among the main causes for the demand discrepancy directed to the regions, are the conditions of highways access to the highways in the North region, in this context, specifically in Pará. The ports of Pará, in addition to having similar access conditions, also resemble operational characteristics. Vila do Conde is consolidated as the port of higher demand and billing of the State, since it is located in an industrial complex, presenting a structure capable of making large scale movements (see Table 7 ).
Santarém has solid movements with focus on grain goods and, despite a few piers, the port is situated at an ideal depth, with capacity to serve large vessels. Both ports have operational structure conditions to receive large demands (CDP, 2017).
The port of Itaituba, in Miritituba district, has recently entered the port investment lighthouse, presenting a relatively small size and exceptionally strategic location with proximity to production and the international consumer market (INVESTPARÁ, 2013). In comparative terms, a truck carrying soy from Mato Grosso to the port of Santos travels more than 2,000 kilometers on the asphalt, while the cargoes to the north take part of the way through waterways, increasing the product's competitiveness and providing a margin gain of the production chain for the exporters (BRASIL 247, 2014) . In addition to these benefits, according to the Ministério do Transporte, Ports and Civil Aviation (2017), each barge that leaves Miritituba towards the ports, transports the equivalent of 60 trucks. This replacement reduces congestion in the ports of the Southeast region and brings a reduction in transportation costs to producers. In Figure 1 , routes from the mentioned ports are shown, whose traffic conditions are characterized in Table 6 . It should be noted that there are several routes linking the production centers to the outlets to all exportation ports; those corresponding to the ones with the shortest land route were highlighted in this paper, as of the relevance of the modal in the transport matrix and easier accessibility to it by soy producers. Table 8 , based on the identified references, shows a SWOT analysis, describing the main forces, weaknesses, opportunities and threats to the soybean production from Mato Grosso, using the routes to the north of Brazil, specifically those in Pará. As it shows, ports of Pará have as their main competitive advantage the privileged geographic location, related to the soybean production chain. It points out, however, the considerable need for investments, especially in the adaptation of the region's road network. In this context of opportunity, some investments planned for operational improvements and increases of the capacity of the ports are presented in Table 9 . 
SWOT analysis
Conclusions
This study aimed to diagnose the operability and capacity to receive new demand, as well as to evaluate the logistic system of access to ports in Pará: Santarém, Vila do Conde and Itaituba (Miritituba), according to their vocations for soybean handling.
The aim was to verify the viability of these ports to the soybean production in the north of the State of Mato Grosso, given the overload and high cost of freight to the current exporting ports.
It is well known that there is a need for revitalization and investment in access roads to the ports of Pará, with special attention to the road network, such as BR-163, that presents harsh transport conditions in many stretches. Despite the urgent need for improvements, the route of the soybean towards the north is still more advantageous, considering three strategic conditions: the proximity of the producers to ports in Pará; the proximity of these with American, European and Asian markets, and the multimodality allowed by the region, being part of the route of the soybean to the ports by waterway, enabling the movements of larger loads.
The relative indicators analysis showed adequate conditions for reception of additional demand. In addition to the current consolidated structures and publicprivate investments in progress, all the ideal navigational conditions, the presented ports operate with an occupancy rate of less than 50% in soybeans destined berths.
The analysis showed that it is not only feasible, but the outflow of the Mato Grosso soybean through the ports of Pará, highlighted in this study, is an economic competitive advantage to Brazilian producers, mainly those moving grains in minor proportions, maximizing the gained profit by reducing the impact of the freight in the cashflow. The results open space for the future works that could aim at the quantification of the exceeding export demand to be realocated, the products that are still drained by the ports of the Center-South and by the North ports. AMAZÔNIA. Mega investimento abre nova rota para soja. Disponível em:
<http://amazonia.org.br/2013/01/megainvestimento-abre-nova-rota-parasoja/>. Acesso em jan de 2017.
